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Abstract. Enterprise 2.0 has been introduced in the SME (Small Medium Enter-
prise) modifying common organizational and operative practices. This brings the
‘knowledge workers’ to change their working practices through the use of web 2.0
communication tools. Unfortunately, these tools do not allow intercepting and
tracing the exchanged data, which can produce a loss of information. This is an im-
portant problem in an enterprise context because knowledge of the exchanged in-
formation can increase the efficiency and competitiveness of the company. In this
article we demonstrate that it is possible to extract this knowledge by an abstrac-
tion process of the new operative practices, named collaboration processes, thanks
to the use of design patterns. Therefore, we propose design patterns for the colla-
boration processes useful for modelling typical Enterprise 2.0 activities, having the
goal of making more flexible and traceable the use of emerging operative practices.
Keywords: Collaboration process, design pattern, Enterprise 2.0, web 2.0, colla-
boration tools
1 INTRODUCTION
In recent years, as a consequence of emerging communication methods that gra-
dually won the day also in a business context, the term Enterprise 2.0 has been
introduced. Enterprise 2.0 allows the use of social networking tools within compa-
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nies, or between companies and their partners or customers, and helps people to
connect or collaborate through computer-mediated communication, creating online
communities [1]. Enterprise 2.0 stimulates collaboration and knowledge sharing, not
only in large companies, but also in small and medium sized ones. Therefore, new
operative practices that accompany and complete existing ones have been intro-
duced. As a consequence, in addition to traditional business processes that define
the working practice of a company, it is possible to identify several collaboration
processes as defined by Nial Cook [2]. Collaboration processes are characterized by
a strong and not-predefined collaboration among the employees in order to achieve
common goals. This collaboration is carried out through a combination of traditional
communication tools (e-mail, telephone, direct conversation) and web 2.0 facilities
(chat, social networks, blogs, wikis, etc.). The employees involved in a collaboration
process are free to choose their favourite collaboration tool. Therefore, there is no
predefined workbench within the company: the single employee is the only one who
knows and understands his needs, building and modifying his workbench. With
Enterprise 2.0, employees are now becoming knowledge workers [3] and they are the
ones best equipped to understand the customer and the business processes [4].
The use of Enterprise 2.0 tools allows people to be significantly more productive,
but they need to be trained or receive facilitation support [5]. It is very important
that the aid comes from the companies’ information systems and IT infrastructure.
The real problem is the discrepancy between the social needs, the knowledge worker
experience [6] and the information systems [7]. Very often, the information system
is not ready to allow the execution of collaboration processes, so knowledge workers
use their own collaboration tools outside the system itself, with the consequence of
a loss of information useful for the companies. These collaboration processes require
new functionalities compared to traditional information systems, such as facilities for
communication, file sharing, knowledge networking, calendaring and scheduling [8],
and so on.
In order to align the information systems to the new user needs, we exploit
the traditional approach of BPM (Business Process Management): to outline the
business driven for BPM, to articulate the targeted process, and to have a clear
agenda for deployment strategies [9]. In other words, it is important, first, to describe
the flow of the business process, using some graphical notation, and next to identify
some best practices in order to apply them to the specific context. The visualization
of business processes in the form of process models has increased in popularity
and importance [10]. The real challenge is to derive process models efficiently (i.e.
consuming less resources and time) and effectively (i.e. at a high quality to meet
specific needs).
As a consequence, the problem becomes identifying and designing collaboration
processes in order to integrate them in the information system. In order to solve
this problem it is necessary to understand the current process (in our case, the
collaboration process), and to aim towards a better process (in our case, supporting
the knowledge worker experience). To do so, the best practices in the sector must
be analysed and the current business processes must be re-designed.
Collaboration Processes Through Design Patterns 115
A pattern based approach can be useful to re-design processes [3]. In fact, the
concept of pattern has been effective in practical contexts and will probably be
suitable in others [11]. The pattern based approach has been inherited from the tra-
ditional approach to the design of business processes (www.workflowpatterns.org),
and from the software engineering sector [12]. Several researches propose the use
of workflow patterns as a means to categorize recurring problems and solutions in
modelling business processes [13].
The basic benefit of such patterns is that the fundamental elements can be
reused and, hence, better knowledge management, efficiency, and effectiveness can
be reached when they are applied within projects. Therefore, patterns can be con-
sidered as building blocks that allow designers to compose solutions in order to
obtain meaningful artifacts with minimal effort. In the context of Enterprise 2.0,
very few research works have been made, probably, in our opinion, because it is
very complex to design business processes that do not follow a well defined flow.
Collaboration processes can be designed, as explained in [14], using design patterns
of BPMN notation.
In this article, five business process collaboration patterns have been identified
using an approach that takes into account the common practices proposed in [15]
for the identification of design patterns in collaborative learning contexts. The
discovered collaboration patterns, named Enterprise 2.0 design patterns, are useful
to design business processes in order to facilitate the introduction of collaboration
within information systems and to trace the exchanged data among the knowledge
workers involved.
The article is structured as follows: Section 2 reports on the most important
related works about design patterns and their application to business process design.
Section 3 presents the approach adopted to identify business process collaboration
patterns introducing the case study selected in cooperation with the company that
took part in the research. Section 4 gives a detailed specification of Enterprise 2.0
identified design patterns. Section 5 describes how design patterns have been ap-
plied to the case study defined in Section 3. Finally, in Section 6 the conclusions
summarize our key messages and sketch future research directions.
2 RELATED WORKS
Over the years, the concept of patterns has been applied in several fields. The idea
was proposed by Christopher Alexander in his book A pattern language [16] where
he scientifically describes an architectural system through 253 patterns that solve
common problems of cities. The concept of patterns has been adopted and applied
in the field of software engineering by the ‘Gang of Four’ in their famous book Design
Patterns: Elements of Reusable Object-Oriented Software [17]. It has been applied in
recent research in business process management (www.workflowpattern.com) and
other research works such as [18] that predict the proliferation of patterns for BPM.
In [19] its use has described and evaluated workflow management technologies.
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Several methods in the identification of patterns have been proposed in the in-
ternational scientific literature, such as bottom-up and top-down approaches [15],
or a combination of these two [20]. Once identified, business process patterns have
been used in different contexts for the re-design of the business process flow. An ex-
ample is in [21] where the authors present business processes patterns in order to
enhance the design of the public health care business process. Another example is
in [22] where the authors propose a methodology for business process re-design; the
methodology consists of using the process context to discover the process nature and
then applying the workflow patterns to the evaluating and enhancing of the current
process in the given context.
The previous works clarify the importance of business process patterns in order
to design and re-design a business process flow made up of pre-defined activities
assigned to specific stakeholders. In such collaboration processes it is very com-
plicated to define who does what and when. The patterns, and in particular the
collaboration patterns, still are helpful to designers. The concept of collaboration
patterns has been introduced in the definition of virtual organization. A virtual
organization is ‘a temporary alliance of independent enterprises that come together
to share skills, core competencies and resources in order to better respond to busi-
ness opportunities, supporting cooperation through computer networks’ [23]. The
importance of such collaboration patterns in virtual organizations has been stressed
in [24] where collaboration patterns were defined as a segments of work or parts of
collaboration. The authors highlighted that the reuse of collaboration patterns can
be an advantage in collaborative environments, such as virtual organizations, where
there is an increasing need for modelling, executing, monitoring, and supporting the
dynamic nature of collaborations.
In [5] there is another work that proposes some collaboration patterns related to
the virtual organization. These patterns are aggregations of detailed activities into
larger-scale units. In that paper, the authors present a shared workspace system
in order to collect and make available observations of a virtual organization. The
real value of business patterns may be appreciated when it is possible to use the
patterns in the design of business processes that describe the way of operation of
the companies. Graphical models can be used to represent the patterns.
In the (not collaborative) business patterns research area there are some repre-
sentation examples that exploit BPMN notation [25], see for example [26]. The
concept of collaboration patterns, instead, has been treated from the sociological
point of view [5] and there are very few works about graphical representations.
An example of collaboration business process patterns is in [14] where the author
describes guidelines for the development of business process models using BPMN 1.2.
These guidelines focus on the use of the elements in order to correctly, consistently
and clearly design artifacts, but do not focus on syntax and semantics. The report
provides guidance for modellers who need to capture typical process semantics in
order to build a high level design. The report describes both the elementary patterns
and the collaboration ones from which we took our cue to identify the set of design
patterns presented in this article. The importance of representing collaboration
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business processes, in general, and collaboration patterns, in particular, is shown by
the introduction of BPMN 2.0 [27]. BPMN 2.0 contains several additional elements
and new types of diagrams, especially to improve the modelling of processes that
span several independent organizations. In particular, BPMN 2.0 introduces the
collaboration diagram and the choreography diagram.
3 STUDY APPROACH
In this section we present the method used to identify the proposed collaboration
patterns. An action research approach was chosen, with the goal of producing im-
mediate practical and research outcomes. The research has been carried out in
cooperation with an Italian company that operates in the ICT field. The approach
used takes into account the company’s needs and the best practices currently avail-
able for the identification and application of the design patterns. In particular, the
method proposed by [15] is used as a guideline. Our approach is structured in five














Fig. 1. The approach adopted to identify business process collaboration patterns
The description continues as follows: this section deals with the activities re-
lated to the definition of the Company Context and the Case study identification.
Section 4 deals with Business pattern identification and Section 5 describes the ap-
plication of the Business pattern to the case study. Business pattern evaluation
is not covered by this article. As we explain in Section 6, it will be the topic of
another work that will be submitted when the company that funds the research
completes a software test environment exploiting social network analysis techniques
able to automatically detect interaction patterns and compare them to the proposed
collaboration patterns.
3.1 Company Context
An Italian company that operates in the ICT sector commissioned the research. It
has several branches spread all over the world. Three main branches are present in
three Italian regions and another two branches at Seoul (Korea) and Cape Town
(South Africa). The company is based on three main competence areas (consult-
ing, communication, technology). Each of them is characterized by specific skills
spanning from e-commerce advisory to software and system development. The com-
pany has 140 employees that operate in five business units spread all over the globe.
Clearly, in such a context the optimization of collaboration among resources, very
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often distributed among several business units and involved in different projects,





Geographical distribution Italy, Korea, South Africa
# business units 5





Table 1. Company profile
3.2 Case Study Identification
The case study identification has been obtained through ten focus groups with top
management and business unit directors who have identified two main processes:
Budget creation: the process that allows estimating costs and human resources
needed for a given time period related to a new incoming project.
Purchase order: the procedure that allows the company to control the purchasing
of products and services from external suppliers.
In this article the budget creation case study is presented. It has been selected
because it is very suitable for the identification and empirical evaluation of the
proposed design patterns. In fact, it requires a high degree of collaboration among
participants to define a common and correct quotation of the budget (as will be
shown in the next section). The creation of the budget is an unstructured work and
it generates much semi-structured information.
The analysis has been carried out in an empirical way because the logs of e-mails
and chats were not available due to privacy laws. Therefore, it has not been possible
to use social network analysis tools in order to obtain numerical data about the
interaction among employees. The software that the company uses to manage the
budget is not proper for managing collaboration and it is mainly adopted to archive
information related to the process. The pattern identification has been obtained
by interviewing key actors. We have analysed about 350 instances of the budget
creation process, where about 40 employees have been involved (the number of
budget creation processes and employees was obtained by exploring the software
database). Ad hoc questionnaires were used as a basis for interviewing people and
employees (about 20 interviews). The most evident problem that arose was the
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loss of information exchanged by knowledge workers due to an uncontrolled use of
web 2.0 tools.
3.2.1 Budget Creation Case Study
The budget creation case describes the process of budget management. Within the
company, business management is supported by a system able to verify project costs.
The first step for starting a business is budget creation. This process is needed to
define needed economic resources in terms of:
• Human resources;
• Infrastructural resources (hardware and software);
• Resources for suppliers and external advisors;
• Training resources;
• Logistics resources.
The company is equipped with a software system to manage budget creation but
this system only takes into account the data produced in each task without tracing
all the information exchanged among actors. The involved actors are:
• Managing Director (MD);
• Client Manager (CM);
• Project Manager (PM);
• Finance Controller (FC);
• Business Unit Manager (BM);
• Head of Human Resources (HHR).
All actors deal with any aspect of the business, from negotiation with the client,





• Quotation for each task.
The sub cases involved in the budget creation process are:
• The CM defines the information to share with the client.
• The FC verifies the correct execution of the process and the updating of the
management system.
• The CM can autonomously define the quotation or can require a consultation
with one or more BMs (collaborative activity).
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• The CM can autonomously identify a PM or can require a consultation with one
or more of the BMs (collaborative activity).
• The CM can delegate to the selected PM the definition of a budget to share
with client.
• The PM can autonomously define the quotation or can require a consultation
with one CM and one or more of the BMs (collaborative activity).
• The PM must require the approval of his quotation to the CM and all BMs
involved in the project.
• The CM negotiates the price with the client, sharing with him the scheduled
tasks and the related quotations.
• The MD must evaluate and approve the proposed budget before starting with
project tasks.
• The MD can require a new budget redefinition from PM.
• The PM can autonomously define the resources involved in the project and
require a binding consultation with HHR (collaborative activity).
• The PM can monitor tasks asking for periodic reports to the involved resources
(collaborative activity).
The high number of collaborative activities involved in the process brought us to
choose this process in order to verify and evaluate the proposed Enterprise 2.0 design
patterns.
3.2.2 Purchase Order Case Study
The purchase order case describes the process regarding all tasks to fulfil an order
of goods or services needed to carry out the business of the company. This process
allows the company to obtain resources and it is based on a well-defined schema.
The purchase order process involves several figures, such as the Managing Direc-
tor (MD), Client Manager (CM), Project Manager (PM), Finance Controller (FC),
BU Manager (BM), Head of Human Resources (HHR), Supplier (S) and can start
from any branch of the company. Some requests can be autonomously dispatched
by the branch that requires the goods or services while other requests require the
approval by the main branch and then, directly, by the Managing Director. This
process does not have any collaborative activity at all and the tasks follow a well-
defined sequence; for this reason we rejected it for our article goal.
4 ENTERPRISE 2.0 DESIGN PATTERNS IDENTIFICATION
For trying to design the collaborative and dynamic aspects of a company, it is not
enough to standardize the operative practices introduced by Enterprise 2.0. Never-
theless it is important to introduce a standardization of these new practices within
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the information system for two main reasons: to guide the adoption of collabora-
tive technologies within the company in a controlled way, and to avoid the loss of
information. It is important, following the BPM approach, not only to identify the
business process patterns but also to represent them in some notation in order to
simplify the reading and comprehension of each pattern. To do so, in this article we
use BPMN 1.2. This choice is due to the need to have a notation well known to the
company and supported by technological tools. BPMN 1.2 is the de-facto standard
for business process design and it is supported by a set of tools that allows us to
rapidly verify the design. Finally, the use of BPMN 1.2 in the design of collaboration
processes does not force the designer to learn new notation but allows the designer
to use, in a best way, his/her analysis capacity in order to identify and design the
collaborative aspects.
The Enterprise 2.0 design patterns presented in this article answer the following
needs:
• To manage the collaboration among actors that must complete a work without
a pre-defined and pre-structured sequence of tasks.
• To allow the use of web 2.0 tools within the company in a controlled way.
• To allow tracing and storing the largest amount of the unstructured informa-
tion typically exchanged using web 2.0 tools (chat, wikis, forums, VoIP, video-
conferences, e-mails).
• To identify (if possible), emerging methods that characterize Enterprise 2.0.
The patterns here identified do not support all the situations of Enterprise 2.0 but
provide a clear idea about the abstraction process useful to identify each pattern.
The patterns may be used in separate contexts or may be aggregated in order to
design specific situations. We present in Figure 2 the conceptual map that can be
used as an overview of the rest of the article. In this conceptual map there are two
types of notation:
• Abstract pattern (in italics): this pattern does not have a design related to
it but only a description. The pattern must not have an instance but can be
instantiated through a concrete pattern.
• Concrete pattern or pattern (in normal): this pattern has a design related to
it. The pattern may have an instance by a configuration of the parameters that
characterize it. It can be an instantiation of an abstract pattern. A concrete
pattern may use another pattern.
The relationships defined between the previous types of notation are:
• Uses: this allows us to activate another pattern inside the pattern, configuring
existing parameters.
• Specialize: this allows us to define a concrete pattern starting from an abstract
pattern.
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The syntax used to describe the pattern is:
P〈N〉〈Version〉 〈Pattern Name〉 (1)
where:
• P means that we refer to a pattern;
• 〈N〉 is a number that identifies the pattern;
• 〈Version〉 is an upper case letter (A, B, C, etc.) to identify the version of the
pattern;
• 〈Pattern Name〉 is the name assigned to the pattern.
The conceptual map depicted in Figure 2 represents the following Enterprise 2.0
design patterns:
• P1 Collaborative Decision Making: it allows designing a scenario where the col-
laboration activity refers to the possibility of sharing the decision about a specific
topic. The pattern involves several types of actors and several actors of the same
type.
• P2 Collaborative Editing: it has the goal to design a scenario where more actors
can cooperate to obtain an artifact or to take a collaborative decision.
• P3A Collaborate and P3B Collaborate Enhanced: during a collaboration acti-
vity that makes use of web 2.0 tools, it allows aggregating information coming
from collaboration. After the use of web 2.0 collaboration tools, users review
the activities. In the enhanced version users may decide to store the shared
information.
• P4 Aggregate Activity Loop: it allows storing the information exchanged during
a collaboration activity using web 2.0 tools.
We observe the presence of the abstract pattern P3 Collaborate that is the generali-
zation of the pattern P3A Collaborate and P3B Collaborate Enhanced. In Table 2
is shown a list of patterns with the dependencies and relationships between them.
Pattern name Relationship Dependence
P1 Collaborative Decision Making Uses P2 Collaborative Editing
P2 Collaborative Editing Uses P3A Collaborate
P3B Collaborate Enhanced
P3A Collaborate Specializes P3 Collaborate
P3A Collaborate Uses P4 Aggregate Activity Loop
P3B Collaborate Enhanced Specializes P3 Collaborate
P3B Collaborate Enhanced Uses P4 Aggregate Activity Loop
P4 Aggregate Activity Loop
Table 2. List of patterns and their relationships and dependencies












Fig. 2. Conceptual map of the proposed patterns
In the following, we provide the details of the identified patterns. The collabo-
ration patterns are detailed through attributes that help understand the description
of the problem and its solution. In particular, a collaboration pattern has:
• A name as a collaboration pattern identifier;
• A purpose that defines the motivations needed to identify the pattern;
• A description that describes the collaboration pattern in a natural language;
• A structure that defines the business process flow;
• An example that explains a possible use case where the pattern may be applied.
4.1 P1 Collaborative Decision Making Pattern
Name: P1 Collaborative Decision Making
Purpose: The pattern P1 Collaborative Decision Making allows including several
actors in a collaboration activity where the goal is to take a decision about some
topic and the decision involves several responsibilities.
Description the pattern allows designing a scenario where the collaboration acti-
vity is to decide about a specific topic and in this decision are involved several
types of users and several users for each type. In this scenario there is the role
of Moderator. Moderator has the task to prepare a draft to discuss and/or to
modify the draft during the collaboration activity. After the discussion Mode-
rator has the task of preparing the artifact that represents the results of the
discussion. There are also two types of decision maker: Main Decision Maker,
involved in the collaboration activity, and Decision Maker(s) (it is possible to
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have one or more decision makers) that may contribute to the discussion of
a topic (but he/she is not forced to participate in the discussion). The pattern
















































Fig. 3. The P1 Collaborative Decision Making pattern structure
Structure: The pattern foresees the presence of three actors: Moderator (one mo-
derator), Main Decision Maker (one main decision maker) and Decision Maker
(one or many). The first action is taken by Moderator, it creates a first draft of
the artifact that is the subject of the cooperation. The artifact can be modified
by the three actors at the same time, but probably in different places (the colla-
borative editing pattern will be presented later). The Main Decision Maker must
participate in the collaboration activity because he/she must accept the choice
and/or the produced artifact. Each of the other decision makers may decide to
participate in the collaboration activity. After finalization of the collaborative
editing, Moderator produces the artifact. In Figure 3 the reference model of the
design pattern P1 Collaborative Decision Making is shown using BPMN 1.2. It
is important to note that the incoming and outcoming message flow represents
the collaboration between actors.
Example: An example of the use of this pattern is when the company plans a new
project, the Project Manager consults the person responsible for the Business
Unit involved in the project. In order to do so, the project manager defines
a first draft of the plan and, in a collaborative way, the draft is enhanced thanks
to the contribution of each responsible person of the business unit. The Project
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Manager is the Moderator of the pattern; the person chiefly responsible for the
business unit directly involved in the project is the Main Decision Maker while
those responsible for the other business units that are not directly involved in
the project plan are Decision Makers. A Decision Maker may choose to not
contribute to the planning.
4.2 P2 Collaborative Editing Pattern
Name: P2 Collaborative Editing
Purpose: The pattern P2 Collaborative Editing allows representing the collabora-
tion activity in a team that must work in a collaborative way. The goal is to
allow the employee that belongs to the team to collaborate in the definition of
an artifact.
Description: The pattern P2 Collaborative Editing aims to design a scenario where
several actors must collaborate in order to obtain an artifact or, in general, to
take a decision in a collaborative way using web 2.0 tools. In this context there
is a decision team that participates in this collaborative editing process. It is
important to note that it is possible to use the pattern P2 Collaborative Editing
with other collaboration patterns where there is the need to define a collabora-
tion team. The collaboration team will be defined on the fly and it is made up of
employees that, regardless of their roles, may acquire a role in the decision team
and participate in the cooperation activity with a well defined goal. The pattern
P2 Collaborative Editing may be used in any context where it is important to















Fig. 4. The P2 Collaborative Editing pattern structure
Structure: The P2 Collaborative Editing pattern has only one actor, the Decision
Team. It represents all the actors involved in the collaboration activity. The
P2 Collaborative Editing pattern uses the pattern P3A Collaborate or the pat-
tern P3B Collaborate Enhanced in order to collaborate during the editing. It
is possible to activate the collaboration for a well defined period of time or it is
possible that the collaboration pattern (P3A Collaborate and P3B Collaborate
Enhanced) ends when the activities are sufficient for the goal of the decision
team. All the members of the team review the artifact and the P2 Collaborative
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Editing pattern may be closed. In Figure 4 the reference model of the design
pattern P2 Collaborative Editing is shown using BPMN 1.2.
Example: An example of application of the pattern is as follows: when the col-
laboration team is defined, all the users of the team must cooperate in order to
take a decision. To do so, they use collaboration tools such as wiki, forum, chat,
etc. The collaboration process ends (the decision is taken and/or the artifact is
complete) when the time for the activity ends or when the produced activities
are sufficient. A concrete example is the definition of a new strategic goal: this
new strategic goal may be defined by several business unit leaders. The business
unit leader may use collaborative tools to take the decision. The process may
end because the time needed to take the decision expires or because the leader
of the business unit agrees with the strategic decision as the expiration date
approaches.
4.3 P3A Collaborate Pattern
Name: P3A Collaborate
Purpose: The necessity to trace and to elicit knowledge from the activity that, until
now, was managed through several web 2.0 tools, gives birth to the P3A Col-
laborate pattern. This pattern tries to solve the main problem of the web 2.0
tools: there is freedom to use any collaboration tool to share information but,
at the same time, it is very complex to elicit knowledge from the activities.
Description: The pattern P3A Collaborate defines a scenario where it is important
to trace information exchanged during a collaboration activity made up using
one of the web 2.0 tools such as instant messaging, wiki, e-mail, etc. The pattern










Fig. 5. The P3A Collaborate pattern structure
Structure: The pattern P3A Collaborate Pattern uses the pattern P4 Aggregate
Activity Loop that aggregates the activities made using web 2.0 tools. After
the end of the P4 Aggregate Activity Loop pattern, the involved actors review
the activities and, if necessary, activate the collaboration again. The P4 Aggre-
gate Activity Loop may end because the expiration date approaches or because
the collaboration ends. In Figure 5 the reference model of the design pattern
P3A Collaborate Pattern is shown using BPMN 1.2.
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Example: An example of the use of the pattern is the possibility to trace and
to extract knowledge from an instant messaging conversation with the goal to
evaluate and to share a budget. To do this activity it is important to approve
the budget at the same time by more actors.
4.4 P3B Collaborate Enhanced Pattern
Name: P3B Collaborate Enhanced
Purpose: The necessity to trace and to elicit knowledge from the activity that, until
now, was managed through several web 2.0 tools, gives birth to the P3B Colla-
borate Enhanced pattern. The pattern tries to solve the main problem of the
web 2.0 tools: there is freedom to use any collaboration tool to share information
but, at the same time, it is very complex to elicit knowledge from the activity.
The pattern allows storing the information exchanged between actors.
Description: The goal of P3B Collaborate Enhanced is to design a scenario where
it is important to exchange information during a collaboration activity made
up using a web 2.0 tool such as instant messaging, wiki, mail, etc. Compared
to P3A Collaborate, the P3B Collaborate Enhanced pattern has the option of





















Fig. 6. The P3B Collaborate Enhanced pattern structure
Structure: This pattern, just as the pattern P3A Collaborate, uses the pattern
P4 Aggregate Activity Loop that aggregates the activities made using a web 2.0
tool. After the end of the P4 Aggregate Activity Loop pattern, the involved
actors review the activities and, if necessary, activate the collaboration again.
When the review ends, the involved actors evaluate the possibility of repeating
the P4 Aggregate Activity Loop. The actors also evaluate the possibility of
storing the activity or of discarding it. The P4 Aggregate Activity Loop may
end because the time expires or because the collaboration ends. In Figure 6 the
reference model of the design pattern P3B Collaborate Enhanced is shown using
BPMN 1.2.
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Example: An example of application of the pattern is the same as that of the exam-
ple for the P3A Collaborate pattern but, in this case, the information exchanged
can be stored.
4.5 P4 Aggregate Activity Loop Pattern
Name: P4 Aggregate Activity Loop
Purpose: The pattern P4 Aggregate Activity Loop allows extracting structured
information from the activities made using web 2.0 tools that generate unstruc-
tured information.
Description: The goal of the P4 Aggregate Activity Loop is to store information









Fig. 7. The P4 Aggregate Activity Loop pattern structure
Structure: The pattern starts each time the actor uses one or more communication
tools. In the pattern there is the possibility to elaborate and transform unstruc-
tured information into structured information. In Figure 7 the reference model
of the design pattern P4 Aggregate Activity Loop is shown using BPMN 1.2.
Example: An example is the possibility to structure information coming from an in-
stant messaging conference.
5 ENTERPRISE 2.0 DESIGN PATTERN APPLICATION
The previously described design patterns have been applied to the budget creation
case study (Section 3). The budget creation process involves many employees; it is
characterized by a massive use of web 2.0 tools during the collaboration activities,
as shown in Table 3.
The table data have been obtained according to the following considerations:
• The number of collaboration activities has been empirically derived analysing
the budget creation process (see the study approach in Section 3).
• The number of involved employees during the process execution has been ob-
tained through interviews and focus groups with the company’s employees.
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(a) # collaborative activities comprising the process 5
(b) # involved employees during the process execu-
tion
40
(c) # budgets/year 350
(d) # collaborative activities/year 1 750
(e) # different web 2.0 tools involved in the process 3 (skype, video conference, e-
mail)
(f) # web 2.0 tools’ uses in the process 100
(g) # web 2.0 tools’ uses/year in the process 35 000
Table 3. Numerical details of the budget creation process
• The number of budgets per year has been derived analysing the intranet repo-
sitory used by the company to manage the budget’s lifecycle.
• The number of collaborative activities per year has been calculated as
(a) ∗ (c). (2)
• The number of different web 2.0 tools categories used during the process execu-
tion has been derived through interviews and focus groups with the company’s
employees.
• The number of web 2.0 tool instances used in the process execution has been
derived analysing a sample of representative process instances. The obtained
(average) value has been uniformly applied to all budget creation process in-
stances.
• The number of web 2.0 tools’ uses in the process per year has been calculated
as:
(c) ∗ (f). (3)
This data shows a large information loss during the execution of the budget creation
process and a lack of formalization in repetitive and, often, very similar activities.
Therefore, the case study is useful to verify the pattern’s capability of modelling
a recurring situation, to demonstrate the pattern’s neutrality to specific contexts
and their composition, and to validate the aggregation capability in order to solve
recurring problems. For this reason, the design patterns have been applied to all
collaborative sub-cases that characterize the budget creation process. In particular,
the following sub-cases have been modelled through Enterprise 2.0 patterns:
1. The CM can define quotation requiring a consultation with one or more BMs
(Define quotation 1).
2. The CM can identify a PM requiring a consultation with one or more BMs
(Identify the PM).
3. The PM can define quotation requiring a consultation with one CM and one or
more BMs (Define quotation 2).
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4. The PM can autonomously define the involved resources for the project and
must require a binding consultation with HHR (Identify resources).
Table 4 summarizes the modelling of the budget creation sub-cases obtained by the
proposed Enterprise 2.0 design patterns.
6 CONCLUSIONS
Enterprise 2.0 established itself both in small-medium sized companies and in large-
scale enterprises thanks to the use of web 2.0 communication tools; such tools sup-
port cooperative and synchronous interaction among employees. As knowledge work-
ers, employees are involved in a set of collaboration processes and, very often, they
are the only ones who know the information exchanged during the process activities.
Traditional IT infrastructure does not trace and store this data. Therefore, the loss
of the information translates into a decrease of company know-how.
The collaboration processes must be re-designed to avoid this loss of information
while guaranteeing, at the same time, their coexistence with the non-collaborative
(traditional) ones. A pattern based approach helps in defining the collaborative
aspects of the business processes. The five design patterns proposed in this article
have the goal of managing and controlling the operative practices of using web 2.0
that generate large amounts of unstructured information.
The proposed approach allows companies to identify and to design some colla-
boration activities recurring in the enterprise practices. The collaboration patterns
can coexist with the traditional business process design. Compared with the state
of the art [21], our approach is not focussed on a specific application domain but
may be used in several situations where the problem of managing the collaboration
arises. While the state of the art mainly deals with the sociological aspects of colla-
boration [5], we identified new collaboration patterns and we presented an example
of their representation using BPMN 1.2. In order to discover them, we observed the
operative practices of knowledge workers in some real business contexts, focussing
on the their collaborative aspects. The patterns proposed in this article come from
an abstraction process of a real case study (budget creation) but do not include all
the possible recurring configurations. In order to define new Enterprise 2.0 patterns,
a deeper study of other business processes is needed.
Our research continues in two directions. On the one hand, we will define new
patterns in order to describe other typical situations of Enterprise 2.0. We are
studying the following design patterns: Retrieve Contribution, Coordinate Contri-
bution, Reminder, Deadline Agreement, Escalation. These patterns allow modelling
processes where the use of web 2.0 tools is dominant.
On the other hand, we will evaluate the proposed patterns applying proper social
network analysis techniques over data and meta-data exchanged among knowledge
workers during collaborative activities in a technology enabled test environment. In
fact, the company that took part in this research started the implementation of a new
software infrastructure for Enterprise 2.0 information systems (named Kpeople),
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Subcases Used Design Patterns Notes
Define
quotation 1
P1 Collaborative Decision Making (P1)
P2 Collaborative Editing (P2)
P3B Collaborate Enhanced (P3B)
P4 Aggregate Activity Loop (P4)
The P1 pattern is used
with only two stake-
holders because there
are only two actors (CM
and BM) involved in the
process. The pattern
P2 is used in order to
allow the collaboration
through web 2.0 com-
munication tools (P4).
The collaboration acti-




P1 Collaborative Decision Making (P1)
P2 Collaborative Editing (P2)
P3A Collaborate (P3A)
P4 Aggregate Activity Loop (P4)
The P1 pattern is used
with only two stake-
holders because there
are only two actors
(CM and BM) involved.
The pattern P2 is used






P1 Collaborative Decision Making (P1)
P2 Collaborative Editing (P2)
P3B Collaborate Enhanced(P3B)
P4 Aggregate Activity Loop (P4)
The P1 pattern is used
with three stakeholders:
PM, CM and BMs but
any BM can decide not
to participate. The
P2 pattern is used to
allow the collaboration
through web 2.0 com-
munication tools (P4).
The collaboration acti-




P1 Collaborative Decision Making (P1)
P2 Collaborative Editing (P2)
P3A Collaborate (P3A)
P4 Aggregate Activity Loop (P4)
The P1 pattern is used
with only two stake-
holders because there
are only two actors (PM
and HHR) involved in
the process. The P2
pattern is used to ask
about resource avail-
ability.
Table 4. Enterprise 2.0 design patterns application
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exploiting collaborative web 2.0 tools, dynamic process composition methods, and
semantic engines. In particular, the system will be built upon an event driven
architecture that, thanks to custom adapters, will trace and store events generated
by traditional information systems (CMS, BI, CRM, ERP, etc.), communication
tools (e-mail, VoIP), and web 2.0 facilities. Events will be connected and clustered
using domain ontologies. Event streams may be analysed by social network analysis
tools, which will be part of the infrastructure. The Kpeople system will be available
in the next six months for experimental tests.1 Moreover, the validation environment
will provide the appropriate context to carry out automatic discovery of new design
patterns. Other details about the evaluation architecture and its implementation are
available at http://kpeople.webscience.it, the open source community website
that describes the overall kpeople research project.
Acknowledgement
We would like to thank Webscience s.r.l. (www.webscience.it), Apulia Region and
the European Community that funded the research as part of the Kpeople project.
REFERENCES
[1] McAfee, A.P.: Enterprise 2.0: The Dawn of Emergent Collaboration. MITSloan
Management Review. Vol. 47, 2006, No. 4, pp. 21–28.
[2] Cook, N.: Enterprise 2.0: How Social Software Will Change the Future of Work.
Don Tapscott Publisher, London:Gower, U.K., 2008.
[3] Drucker, P. F.: Landmarks of Tomorrow. Harper&Bros., New York, U.S., 1959.
[4] Newman, A.C.—Thomas, J.G.: Enterprise 2.0 Implementation. McGraw Hill,
New York, USA, 2009.
[5] Briggs, R.O.—de Vendre, G. J.—Nunamaker, J. F.: Collaboration Engineer-
ing with ThinkLets to Pursue Sustained Success with Group Support Systems. Jour-
nal of Management Information Systems, Vol. 19, 2003, No. 4, pp. 3164.
[6] Kelemen, J.: From Knowledge Workers to Knowledge Managing Systems: An Ex-
ercise in Transferring Experience With Knowledge-Based Systems Into Knowledge
Management. In: Proceedings of the Intelligent Engineering Systems, INES 2009,
Barbados, April 2009.
[7] Ackerman, M. S.: The Intellectual Challenge of CSCW: The Gap Between Social
Requirements and Technical Feasibility. Human Computer Interaction, Vol. 15, No. 2,
2000, pp. 179–203.
[8] Vico, R.M.: Perspective on and Problems with Computer-Mediated Teamwork:
Current Groupware Issues Assumptions. The Journal of Computer Documentation,
Vol. 22, 1998, pp. 3–22.
1 At the same time will be available the results of a legal consultation that the com-
pany is making in order to introduce the possibility of analysing the e-mails and instant
messaging logs according to international privacy laws.
Collaboration Processes Through Design Patterns 133
[9] Indulska, M.—Chong, S.—Bandara, W.—Sadiq, S.—Rosemann, M.: Major
Issues in Business Process Management: An Australian Perspective. In Australasian
Association for Information Systems, Proceedings of the 17th Australian Conference
on Information Systems, ACIS 2006, Australia, December 2006, pp. 2–11.
[10] Bandara, W.—Gable, G.G.—Rosemann, M.: Factors and Measures of Business
Process Modeling: Model Building Through a Multiple Case Study. European Journal
of Information Systems, Vol. 14, 2005, No. 4, pp. 347–360.
[11] Fowler, M.: Analysis Patterns: Reusable Object Models. Addison Wesley, Reading,
Massachusetts, U.S., 1997.
[12] Ambler, S.: Reuse Patterns and Antipatterns. Software Development magazine,
2000.
[13] Russel, N.—Hofstede, A.H.M.—van der Aalst, W.M.P.—Mulyar, N.:
Workflow Control-Flow Patterns. Available on: http://www.BPMCenter.org/, 2006.
[14] Kindrick, J.: Enterprise Architecture Based on Design Primitives and Patterns-
Business Transformation Agency. Availaible on: http://www.bta.mil/, 2009.
[15] Baggetun, R.—Rusman, E.—Poggi, C.: Design Patterns for Collaborative
Learning: from Practice to Theory (and Back). In: Proceedings of ED-MEDIA
World conference on educational multimedia, hypermedia and telecommunications,
AACE ’04, Lugano, Switzerland 2004, pp. 2493–2498.
[16] Alexander, C.—Ishikawa, S.—Silverstein, M.: A Pattern Language. Oxford
University Press 1977.
[17] Gamma, E.—Helm R.—Johnson, R.—Vlissides, R.: Design Patterns: Elements
of Reusable Object-Oriented Software. Addison Wesley. Reading, Massachusetts,
U.S., 1994.
[18] Harmon, P.: Business Process Change: A Managers Guide to Improving Redesign-
ing, and Automating Processes. Morgan Kaufmann, San Fransisco, CA, USA, 2003.
[19] van der Aalst, W.M.P.—Hofstede, A.H.M.—Weske, M.: Business Process
Management: A Survey. In: Proceedings of the International conference of Business
Process Management, BPM’03, Eidhoven, The Netherlands, June 2003.
[20] Retalis, S.—Georgiakakis, P.—Dimitriadis, Y.: Eliciting Design Patterns for
E-Learning Systems. Computer Science Education, Vol. 16, 2006, No. 2, pp. 105–118.
[21] Stephenson, C.—Wasana, B.: Enhancing Best Practices in Public Health: Using
Process Patterns for Business Process Management. In: The 15th European Confer-
ence on Information Systems, ECIS ’07, St. Gallen, Switzerland, 2007.
[22] Bessai, K.—Claudepierre, B.—Saidani, O.—Nurcan, S.: Context-Aware
Business Process Evaluation and Redesign. In: The 20th International Conference on
Advanced Information Systems Engineering, CAiSE ’08, Montpellier, France, 2008,
pp. 86–95.
[23] Luczak, H.—Hauser, A.: Knowledge Management in Virtual Organizations. In:
Proceedings of International Conference on Services Systems and Services Manage-
ment, ICSSSM ’05, Vol. 2, Chongquing, China, 2005, pp. 898–902.
[24] Verginadis, Y.—Apostolou, D.—Papageorgiou, N.—Mentzas, G. : Collab-
oration Patterns in Event-Driven Environments for Virtual Organizations. In: AAAI
Spring Symposium Series, SSS ’09, Stanford, California, U.S., 2009.
134 U. Barchetti, A. Capodieci, A. Guido, L. Mainetti
[25] Business Process Modeling Notation Specification. Availaible on: http://www.bpmn.
org/, 2006.
[26] White, S. A.: Process Modeling Notation and Workflow Patterns. Available on:
http://www.bptrends.com, 2004.
[27] BPMN 2.0 Specification. Availaible on: http://www.bpmn.org/, 2009.
Ugo Barhetti is graduated in Computer Science Engineering
from the University of Salento (Italy) in October 2002 where he
received a Ph.D. in Computer Science in September 2007. His
research interests include virtual collaborative learning manage-
ment systems, service oriented architecture, web design metho-
dologies, business process design, business notation, interoper-
ability techniques and business driven integration. He took part
in several international research projects regarding the develop-
ment of collaborative virtual experiences for e-learning purposes
and middleware tools in order to support B2B exchange and
supply chain management. He is the author of several international scientific papers.
Antonio Capodiei is a Ph.D. student in Computer Science
Engineering at the University of Salento (Italy). His research
topic is the convergence of the methodologies for the moderniza-
tion of information systems and the Enterprise 2.0. He is gradu-
ated in Computer Science Engineering from the Polytechnic of
Turin (Italy) on 1998. He has gained expertise on innovation of
public administrations through the application to e-government
(Master’s Degree in Public Management and E-government on
2006). From 2001 he works at the University of Salento as tech-
nical manager of the Archaeology Computing Laboratory; from
2009 he works in the ICT Office.
Anna Lisa Guido graduated in Computer Science Engineer-
ing from the University of Salento (Italy) in 2004 where she
got a Ph.D. in Computer Science in 2008. Her main research
area is in the definition of methodology to design web informa-
tion systems with special attention to the integration between
navigational aspects design and business process design. Her
specialization is in the analysis and design of the business pro-
cess using BPMN notation. She participates to several research
projects and is the author of several papers about methodology
of design of Web Information Systems and ontologies.
Collaboration Processes Through Design Patterns 135
Luca Mainetti is Associate Professor of Software Engineer-
ing and Computer Graphics in the Department of Innovation
Engineering at the University of Salento (Italy). His research
interests include web design methodologies, notations and tools,
web and services oriented architectures, collaborative computer
graphics. He is scientific coordinator of the GSA Lab Graph-
ics and Software Architectures Lab (www.gsalab.unisalento.
it), and IDA Lab Identification Automation Lab (www.idalab.
unisalento.it). He is the Rector’s delegate to ICT. He received
a PhD in Computer Science from Politecnico di Milano (Italy).
He is a member of the IEEE and ACM. He is the author of more than 80 international
scientific papers.
